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(54) FILM CAPACITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a film capacitor which is excellent in heat resistance, 
high-frequency characteristic and electric insulation, and is flexible and low in water absorption, 
light in weight and small in thickness. 

SOLUTION: A film capacitor comprises film made of liquid crystal polymer showing an optical 
anithotropy during melting. The film capacitor uses as a dielectric a film made of liquid crystal 
polymer showing an optical anithotropy during melting, and a metallic foil or a metallic vapor- 
deposited film as an electrode. A liquid crystal polymer showing an optical anithotropy during 
melting is a liquid crystal polyester resin composition (A) using a liquid crystal polyester as a 
continuous phase, and (B) using a copolymer with a functional group having a reactivity with the 
liquid crystal polymer as a dispersed phase. A liquid crystal polymer showing an optical 
anithotropy during melting is a composition that is obtained by melting and mixing (A) a 56.0- 
99.9 wt.% liquid crystal polyester and (B) a 44.0-0.1 wt.% copolymer with a functional group 
having a reactivity with the liquid crystal polymer. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A film capacitor which uses a film which consists of a liquid crystalline polymer which 
shows optical anisotropy at the time of melting. 

[Claim 2]A film capacitor which uses as a dielectric a film which consists of a liquid crystalline 
polymer which shows optical anisotropy at the time of melting, and becomes considering a 
metallic foii or a metal evaporated film as an electrode. 



[Claim 3]The film capacitor according to claim 2 which a metallic foil is copper foil, aluminium foil, 
tinfoil, gold foil, or silver leaf, and is characterized by a metal evaporated film using at least one 
sort of copper, aluminum, tin, gold, and silver as a vacuum evaporation ingredient. 
[Claim 4]The film capacitor according to claim 2 or 3, wherein an adhesives layer intervenes 
between a film which consists of liquid crystalline polymers, and a metallic foil or a meta! 
evaporated film. 

[Claim 5]A liquid crystalline polymer which shows optical anisotropy at the time of melting makes 
(A) liquid crystal polyester a continuous phase, (B) The film capacitor according to any one of 
claims 1 to 4 being a liquid-crystal-polyester-resin constituent which uses as a disperse phase a 
copolymer which has liquid crystal polyester and a functional group which has reactivity. 
[Claim 6]A shown liquid crystalline polymer optical anisotropy at the time of melting 56.0 to 99.9 
% of the weight of (A) liquid crystal polyester, And the film capacitor according to any one of 
claims 1 to 4 being a constituent produced by carrying out melt kneading of 44.0 to 0.1 % of the 
weight of the copolymers which have (B) liquid crystal polyester and a functional group which 
has reactivity. 

[Claim 7]The film capacitor according to claim 5 or 6, wherein liquid crystal polyester and a 
functional group which has reactivity are an oxazolyl group, an epoxy group, or an amino group. 
[Claim 8]The film capacitor according to claim 5 or 6, wherein a copolymer (B) which has liquid 
crystal polyester and a functional group which has reactivity is a copolymer which contains an 
unsaturated-carboxylic-acid glycidyl ester unit and/or an unsaturation glycidyl ether unit 0.1 to 
30% of the weight. 

[Claim 9]The film capacitor according to any one of claims 5 to 8 with which a copolymer (B) 
which has liquid crystal polyester and a functional group which has reactivity is characterized by 
the amount of heat of fusion of a crystal being a less than 3J/g copolymer. 
[Claim 10]The film capacitor according to any one of claims 5 to 9 with which Mooney viscosity 
of a copolymer (B) which has liquid crystal polyester and a functional group which has reactivity 
is characterized by being the range of 3-70. Mooney viscosity here says a value measured using 
a large rotor according to JIS K6300 at 100 **. 

[Claim 1 1]The film capacitor according to any one of claims 5 to 10, wherein a copolymer (B) 
which has liquid crystal polyester and a functional group which has reactivity is the rubber which 
has an epoxy group. 

[Claim 12]The film capacitor according to claim 11, wherein rubber which has an epoxy group 
consists of acrylic acid (meta) ester ethylene-(unsaturated-carboxylic-acid glycidyl ester and/or 
unsaturation glycidyl ether) copolymer rubber. 

[Claim 1 3](Meta) Acrylic ester Methyl acrylate, methyl methacrylate, n-butyl acrylate, n-butyl 
methacrylate, tert-butyl acrylate, The film capacitor according to claim 12 being a thing 
containing at least one sort chosen from tert-butyl methacrylate, 2-ethylhexyl acrylate, and 2- 
ethylhexyl methacrylate. 

[Claim 14]The film capacitor according to any one of claims 5 to 10, wherein a copolymer (B) 
which has liquid crystal polyester and a functional group which has reactivity is thermoplastics 
which has an epoxy group. 

[Claim 15]ln thermoplastics which has an epoxy group, the (a) ethylene unit 50 to 99 % of the 
weight, An unsaturated-carboxylic-acid glycidyl ester unit and/or an unsaturation glycidyl ether 
unit (b) 0.1 to 30 % of the weight, (c) The film capacitor according to claim 14, wherein an 
ethylene system unsaturation ester compound unit is an epoxy group content ethylenic 
copolymer which consists of 0 to 50 % of the weight. 

[Claim 1 6]liquid crystal polyester (A) — the following repeated structure unit — at least — 30- 
mol% of the whole — the film capacitor according to any one of claims 5 to 15 being what 
included. 



[Claim 17]The film capacitor according to any one of claims 5 to 15, wherein liquid Grystal 




polyester (A) is what is produced by making aromatic dicarboxylic acid, aromaticdioi, and 
aromatic hydroxycarboxylic acid react. 

[Claim 18]The film capacitor according to any one of claims 5 to 15, wherein liquid crystal 
polyester (A) is what is produced by making combination of aromatic hydroxycarboxyiic acid of a 
different kind react. 



[Translation done,] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
E0001] 

[Field of the lnvention]This invention relates to the film capacitor which uses the film which 

consists of liquid crystalline polymers. 

[0002] 

[Description of the Prior Art]Generally, a film capacitor uses a plastic film as a dielectric, uses a 
metallic foil and a metal evaporated film for an electrode, it rolls these in piles, carries out a time, 
and is made. The film capacitor is broadly used for electronic measuring instruments, such as a 
marine vessel, an airplane, a spacecraft machine, and a vehicle, wireless radios, the size motor 
and fluorescent lamp of an electric appliance, a mercury-vapor lamp, etc. at first in television, 
radio, and audio equipment. However, the actual condition is that the conventional film capacitor 
which uses polyethylene, polyolefine like polypropylene, polyester like polyethylene terephthalate, 
fiuororesin, polycarbonate, etc. as a dielectric is not fully filling the further demand from a 
commercial scene. For example, when polyolefine is used as a dielectric, it cannot solder by heat 
resistance being insufficient. When polyester was used, since water absorption was also high, 
there was a problem that a film changed under highly humid insufficiently [ mist beam heat 
resistance ]. When polytetrafluoroethylene is used, the problem of generating fluorine containing 
gas at the time of the very expensive combustion treatment after no more use with high specific 
gravity is pointed out. When polycarbonate and polystyrene are used, it is supposed that heat 
resistance is insufficient too. 
[0003] 

[Probiem(s) to be Solved by the Invention]The purpose of this invention is excellent in heat 
resistance, a high frequency characteristic, electrical machinery insulation, etc., supple, and its 
water absorption is low and there is in providing a film capacitor lightweight and cheap thin 
moreover. 
[0004] 

[Means for Solving the Problem]This invention persons continued examination wholeheartedly 
that such a problem should be solved, and reached this invention. Namely, this invention, [1]A 
film capacitor which uses a film which consists of a liquid crystalline polymer which shows optical 
anisotropy at the time of melting is started. This invention, [2]A film which consists of a liquid 
crystalline polymer which shows optical anisotropy at the time of melting is used as a dielectric, 
and a film capacitor which becomes considering a metallic foil or a metal evaporated film as an 



electrode is started. This invention, [3]An adhesives layer intervenes between a film which 
consists of liquid crystalline polymers, and a metallic foil or a metal evaporated film. [1]or[2]A 
film capacitor of a statement is started. This invention, [4]A liquid crystalline polymer which 
shows optica! anisotropy at the time of melting is a liquid-crystal-polyester-resin constituent 
which makes (A) liquid crystal polyester a continuous phase, and uses as a disperse phase a 
copolymer which has a functional group which has (B) liquid crystal polyester and reactivity. [1]- 
A film capacitor given in either of [3] is started. This invention, [5]A liquid crystalline polymer 
which shows optical anisotropy at the time of melting is a constituent produced by carrying out 
melt kneading of 44.0 to 0.1 % of the weight of the copolymers which have (A) liquid crystal 
polyester 56.0 - 99.9 % of the weight and (B) liquid crystal polyester, and a functional group that 
has reactivity. [1]-A film capacitor given in either of [3] is started. 
[0005] 

[Embodiment of the Invention]Hereafter, this invention is explained still in detail. Various liquid 
crystalline polymers which show optical anisotropy at the time of melting are known, for example, 
polyester of all the aromatic systems, polyimide, polyester amide, etc. the resin composition 
containing them, etc. are mentioned. It is a constituent which contains liquid crystal polyester or 
liquid crystal polyester preferably as this liquid crystalline polymer in this invention, It is still 
more preferred to use the liquid-crystahpolyester-resin constituent which uses the copolymer 
which has a functional group which makes (A) liquid crystal polyester a continuous phase in this 
invention, and has (B) liquid crystal polyester and reactivity from a point of the performance of 
molding workability and the film obtained as a disperse phase. 

[0006]Liquid crystal polyester here is polyester called a thermotropic liquid crystal polymer. What 
specifically consists of combination of (1) aromatic dicarboxylic acid, aromaticdioi, and aromatic 
hydroxycarboxylic acid, (2) What consists of combination of aromatic hydronalium deer RUBON 
acid of a different kind, (3) What is produced by making aromatic hydroxycarboxylic acid react to 
polyester, such as what consists of combination of aromatic dicarboxylic acid and nuclear 
substitution aromaticdioi, and (4) polyethylene terephthalate, is mentioned, and form an 
anisotropy melting object at the temperature of 400 #* or less. Those ester plasticity derivatives 
may be used instead of these aromatic dicarboxylic acid, aromaticdioi, and aromatic 
hydroxycarboxylic acid. 

[0007]Although the repetitive construct unit originating in the following ** aromatic dicarboxylic 
acid, the repetitive construct unit originating in ** aromaticdioi, and the repetitive construct unit 
originating in ** aromatic hydroxycarboxylic acid can be illustrated as a repetitive construct unit 
of this liquid crystal polyester, it is not limited to these. 
[0008]** Repeated structure unit originating in aromatic dicarboxylic acid : 







[0009] 
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[0010]** Repetitive construct unit originating in aromaticdiol : 
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[0011] 
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[0012]** Repetitive construct unit originating in aromatic hydroxycarboxylic acid : 

ttJn 

o 

HQ ' 

> — 0 

[0013]Liquid crystal polyester especially desirable from the balance of heat resistance, a 



mechanical property, and processability 
it is a thing including the becoming repeated structure unit — further — desirable — this 



repeated structure unit — at least — more than 30 mot % of the whole — it contains. 
Specifically, the thing of either the following (I) - (VI) has a preferred combination of a repeated 
structure unit. 
[0014] 

(I) 



[0015] 
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[0016] 

Oil) 



[0017] 

Civ) 



»| 0-CH 2 CH 2 — O-C— (^)— C j- 



[0018] 
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[0019] 

(VI) 
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[0020]The process of this liquid-crystal-polyester (I) - (VI) is indicated, for example to JP.47- 
47870.B, JP,63-3888,B, JP.63-3891.B, JP.56-18016.B, JP.2-51523.A. etc. It is the combination 
of (I), (II), or (IV) preferably in these, and the combination of (I) or (II) is mentioned still more 
preferably. 

[0021 ]In the liquid-crystal-polyester-resin constituent in this invention, in the field as which high 
heat resistance is required, as liquid crystal polyester of an ingredient (A), The liquid crystal 
polyester in which 30-80-mo! % and a repeating unit (b') become in the following repeating unit 
(a'), and 10-25-mo! % and a repeating unit (d') consist of 10-35-mol % in 0-10-mol % and a 
repeating unit (c') is used preferably. 

(a') 

m 




-[-O-Ar-O-j- 



(Ar is a divalent aromatic group among a formula.) 

[0023]The ingredient (B) used for the liquid-crystal-polyester-resin constituent in this invention 
is a copolymer which has liquid crystal polyester and a functional group which has reactivity. As 
a functional group which has this liquid crystal polyester and reactivity, if it has liquid crystal 
polyester and reactivity, anything, it will be good and, specifically, an oxazolyl group, an epoxy 
group, an amino group, etc. will be mentioned. Preferably, it is an epoxy group. Epoxy groups may 
exist as a part of other functional groups, and a glycidyl group is mentioned as such an example. 
[0024]In a copolymer (B), it is not limited especially as a method of introducing this functional 
group into a copolymer, and can carry out by the well-known method. For example, it is also 
possible to introduce the monomer which has this functional group by copofymerization in the 
synthetic stage of a copolymer, and it is also possible to carry out the graft copolymerization of 
the monomer which has this functional group to a copolymer. 

[0025]As the monomer which has liquid crystal polyester and a functional group which has 
reactivity, and a monomer which contains a glycidyl group especially, unsaturated-carboxylic- 
acid glycidyl ester and/or unsaturation glycidyl ether are used preferably. 
[0026]Unsaturated-carboxylic-acid glycidyl ester is a general formula preferably. 
R—C— 0— CH 2 — QH— CH 2 

O O 

(R is a hydrocarbon group of the carbon numbers 2-13 which have an ethylene system 
unsaturated bond.) — it is a compound expressed — unsaturation glycidyl ether — desirable — 

R 1 — X — CH 2 — CH — ;CH 2 
general formula O 

R' Is a hydrocarbon group of the carbon numbers 2-1 8 which have an ethylene system 
unsaturated bond — X -CH,-0- or 



It comes out. It is a compound expressed. 

[0027]Specifically as unsaturated-carboxylic-acid glycidyl ester, For example, glycidyl acrylate, 
glycidyl methacrylate, itaconic acid diglycidyl ester, butene tricarboxylic acid trigtycidyf ester, p- 
styrene carboxylic acid glycidyl ester, etc. can be mentioned. As unsaturation glycidyl ether, vinyl 
glycidyl ether, ally! glycidyl ether, 2-methy! allyl glycidyl ether, methacrylic glycidyl ether, styrene 
p-glycidyl ether, etc. are illustrated, for example. 

[0028]The copolymer (B) which has the above-mentioned liquid crystal polyester and a 
functional group which has reactivity is a copolymer which contains an unsaturated-carboxylic- 
acid glycidyl ester unit and/or an unsaturation glycidyl ether unit 0.1 to 30% of the weight 
preferably. 

[0029]The copolymer (B) which has the above-mentioned liquid crystal polyester and a 
functional group which has reactivity may be thermoplastics, or may be rubber, and may be 
thermoplastics and a mixture of rubber. The rubber in which the thermal stability of a Plastic 
solid and pliability of the film obtained using this liquid-crystahpolyester-resin constituent or a 
sheet are excellent is more preferred. 

[0030]The amount of heat of fusion of a crystal of the copolymer (B) which has still more 
preferably the above-mentioned liquid crystal polyester and a functional group which has 
reactivity is a copolymer of less than 3 J/g. As a copolymer (B), the thing of 3-70 has preferred 
Mooney viscosity, the thing of 3-30 is still more preferred, and especially the thing of 4-25 is 
preferred. Mooney viscosity here says the value measured using a 100 ** large rotor according 
to JIS K6300. The thermal stability of a constituent and pliability may fall that it is outside these 
ranges. 

[0031]Rubber here corresponds to the polymeric material which has rubber elasticity at the 
room temperature in a new edition polymers dictionary (the edited by Society of Polymer 



Science, Japan, the 1988 publication, Asakura Publishing), and as the example, crude rubber, a 
butadiene polymer, and Butadiene Styrene (a random copolymer.) a block copolymer (SEBS 
rubber or SBS rubber is included), a graft copolymer, etc. are contained altogether — or the 
hydroge nation thing. An isoprene polymer, a chlorobutadiene polymer, Butadiene Acrylonitrile, An 
isobutylene polymer, isobutylene-butadiene copolymer rubber, an isobutyiene-isoprene 
copolymer, Acrylic acid ester ethylene system copolymer rubber, ethylene propylene rubber 
rubber, Ethylene-butene copolymer rubber, ethylene-propylene-styrene copolymer rubber, 
Styrene isoprene copolymer rubber, a styrene butylene copolymer, Styrene ethylene propylene 
rubber rubber, perfluoro rubber, Fluorine rubber, chloroprene rubber, isobutylene isoprene rubber, 
silicone rubber, ethylene-propylene-non-conjugated diene copolymer rubber, thiol rubber, 
polysuifide rubber, polyurethane rubbers, polyether rubber (for example, polypropylene oxide 
etc.), Epichiorhydrtn rubber, a polyester elastomer, a polyamide elastomer, etc. are mentioned. 
Especially, an acrylic acid ester ethylene system copolymer is used preferably, and acrylic acid 
(meta) ester ethylene system copolymer rubber is still more preferred. 

[0032]These rubber Mr. substances could be built with what kind of manufacturing methods (for 
example, an emulsion polymerization method, a solution polymerization method, etc.) and what 
kind of catalysts (for example, a peroxide, trialkylaluminium, lithium halide, a nickel series 
catalyst, etc.). 

[0O33]And in this invention, the rubber as a copolymer (B) is rubber which has liquid crystal 
polyester and a functional group which has reactivity in the above rubbers. In this rubber, 
especially as a method of introducing into rubber liquid crystal polyester and the functional group 
which has reactivity, it is not limited and can carry out by the well-known method. For example, 
it is also possible to introduce the monomer which has this functional group by copolymerization 
in the synthetic stage of rubber, and it is also possible to carry out the graft copolymerization of 
the monomer which has this functional group to rubber. 

[0034]As an example of a copolymer (B) of having liquid crystal polyester and a functional group 
which has reactivity, as rubber which has an epoxy group, (Meta) Acrylic acid ester ethylene- 
(unsaturated-carboxylic-acid glycidyl ester and/or unsaturation glycidyl ether) copolymer rubber 
can be mentioned. 

[0035]Acrylic ester (meta) is ester obtained from acrylic acid or methacrylic acid, and alcohol 
here. As alcohol, alcohol with 1-8 carbon atoms is preferred. (Meta) As an example of acrylic 
ester, Methyl acrylate, methyl methacrylate, n-butyl acrylate, n-butyl methacrylate, tert-butyi 
acrylate, tert-butyl methacrylate, 2-ethylhexyl acrylate, 2-ethylhexyl methacrylate, etc. can be 
mentioned. As acrylic ester (meta), one of them may be used alone or two or more sorts may be 
used together. 

[0036]As copolymer rubber in the aforementioned example, preferably, (Meta) An acrylic ester 
unit surpasses 40 % of the weight, and it Less than 97 % of the weight, Less than 50 % of the 
weight of 3 % of the weight or more, an ethylene unit 45 to 70% of the weight still more 
preferably, An unsaturated-carboxylic-acid glycidyl ether unit and/or an unsaturation glycidyl 
ether unit are 0.5 to 20 % of the weight still more preferably 0.1 to 30% of the weight ten to 49% 
of the weight still more preferably. The thermal stability of a Plastic solid and mechanical 
properties of a film or a sheet which are acquired as it is outside the above-mentioned range 
may become insufficient. 

[0037]This copolymer rubber can be manufactured by the usual method, for example, the mass 
polymerization by a free radical initiator, an emulsion polymerization, solution polymerization, etc. 
More than pressure 500 kg/cm 2 can manufacture a typical polymerization method by conditions 
with a temperature of 40-300 ** under existence of the method indicated to JP,46-45085,B, 
JP,61-127709,B, etc. and the polymerization initiator which generates a free radical. 
[0038]As rubber which can be used for the copolymer (B) in this invention, otherwise, The vinyl- 
aromatic-hydrocarbons compound-conjugated diene compound block copolymer rubber which 
has liquid crystal polyester, the acrylic rubber which has a functional group which has reactivity 
and liquid crystal polyester, and a functional group that has reactivity can also be illustrated. 
[0039]It is a general formula (1) preferably as acrylic rubber here. 




(R 1 shows an alkyl group or a cyano alkyl group with 1-18 carbon atoms among a formula.) — 
general formula (2) 



O— R 2 -o— R 3 

(as for an alkyiene group with 1-12 carbon atoms, and R 3 , R 2 shows an alkyl group with 1-12 
carbon atoms among a formula.) — and general formula (3) 



inside of formula, and R 4 — a hydrogen atom or a methyl group, and an alkyiene group with 3-30 
R 5 carbon atoms. As for an alkyl group with 1-20 carbon atoms or its derivative, and n, R 6 shows 
the integer of 1-20. What uses at least one sort of monomers chosen from the compound 
expressed as the main ingredients is mentioned. 

[0040]As an example of acrylic acid alkyl ester expressed with the above-mentioned general 
formula (1), For example, methyl acrylate, ethyl acrylate, propylacrylate, Butyl acrylate, pentyl 
acrylate, hexyl acrylate, AKUCHIRU acrylate, 2-ethylhexy! acrylate, nonyl acrylate, decyl 
acrylate, dodecylacrylate, cyano ethyl acrylate, etc. can be mentioned, 

[0041 ]As acrylic acid alkoxy alkyl ester expressed with the above-mentioned general formula (2), 
methoxy ethyl acrylate and ethoxyethyl acrylate, butoxy ethyl acrylate, ethoxy propylacrylate, 
etc. can be mentioned, for example. These one sort or two sorts or more can be used as the 
main ingredients of this acrylic rubber. 

[0042]As a constituent of this acrylic rubber, at least one sort of monomers chosen from the 
compound expressed with above-mentioned general formula (1) - (3) if needed and a 
copolymerizable unsaturated monomer can be used. As an example of such an unsaturated 
monomer, styrene, alpha-methylstyrene, Acrylonitrile, halogenation styrene, a methacrylonitrile, 
acrylamide, Methacrylamide, vinylnaphthalene, N-methylolacrylamide, vinyl acetate, VCM/PVC, a 
vinylidene chloride, benzyl acrylate, methacrylic acid, itaconic acid, fumaric acid, maleic acid, etc. 
are mentioned. 

[0043]The desirable constituent ratio of acrylic rubber which has liquid crystal polyester and a 
functional group which has reactivity, At least one sort of monomers [ 40.0 to 99.9 % of the 
weight of] chosen from the compound expressed with above-mentioned general formula (1) - 
(3), They are unsaturated-carboxylic-acid glycidyl ester and/or unsaturation glycidyl ether of 0.1 
to 30.0 % of the weight, at least one sort of monomers chosen from the compound expressed 
with above-mentioned general formula (1) - (3), and 0.0 to 30.0 % of the weight of 
copolymerizable unsaturated monomers. The heat resistance and shock resistance of a 
constituent, and molding workability are good in the constituent ratio of this acrylic rubber being 
within the limits of the above, and it is desirable. 

[0044]Do not limit the process in particular of this acrylic rubber, and, for example JP.59- 
1 13010.A, The method of polymerizing common knowledge which is indicated to JP,62-64809,A, 
JP,3-160008,A, WO95/04764, etc, can be used, and it can manufacture by an emulsion 
polymerization, suspension polymerization, solution polymerization, or bulk polymerization under 
existence of a radical initiator. 

[0045]As vinyl-aromatic-hydrocarbons compound-conjugated diene compound block copolymer 



H Z C=CH 

6=o 




(3) 



rubber which it has, said liquid crystal polyester and the functional group which has reactivity 
preferably, (a) They are the rubber produced by epoxidating the block copolymer which consists 
of a sequence which makes a vinyl-aromatic-hydrocarbons compound a subject, and a sequence 
which makes the (b) conjugated diene compound a subject, or the rubber produced by 
epoxidating the hydrogenation thing of this block copolymer. 

[0046]A vinyi-aromatic-hydrocarbons compound-conjugated diene compound block copolymer or 
its hydrogenation thing can be manufactured by the weil-known method, for example, is indicated 
to JP,40-23798,B, JP.59-133203A etc. 

[0047]As an aromatic hydrocarbon compound, for example, styrene, vinyltoluene, divinylbenzene, 
alpha-methylstyrene, p-methylstyrene, vinylnaphthalene, etc. can be mentioned, and styrene is 
especially preferred. As a conjugated diene compound, for example, butadiene, isoprene, Pirelli 
Wren, 1,3-pentadiene, 3-butyl-1 ,3-octadien, etc. can be mentioned, and butadiene or isoprene is 
preferred. 

[0048]Acrylic acid (meta) ester ethylene-(unsaturated-carboxylic-acid giycidyi ester and/or 
unsaturation giycidyi ether) copolymer rubber is used preferably as rubber used as a copolymer 
(B). 

[0049]The rubber used as a copolymer (B) can be vulcanized if needed, and can be used as 
vulcanized gum. Although vulcanization of the above-mentioned acrylic acid (meta) ester 
ethy!ene-(unsaturated-carboxylic-acid giycidyi ester and/or unsaturation giycidyi ether) 
copolymer rubber is attained by using polyfunctional organic acid, a poiyfunctional amine 
compound, an imidazole compound, etc., It is not limited to these. 

[0050jAs an example of a copolymer (B) of having liquid crystal polyester and a functional group 
which has reactivity, The (a) ethylene unit as thermoplastics which has an epoxy group 50 to 99 
% of the weight, An unsaturated-carboxylic-acid giycidyi ester unit and/or an unsaturation 
giycidyi ether unit (b) 0.1 to 30 % of the weight, (c) ethylene system unsaturation ester 
compound unit can mention preferably the epoxy group content ethylenic copolymer which 
consists of 0 to 50 % of the weight 0.5 to 20% of the weight. 

[0051 ]As an ethylene system unsaturation ester compound (c), Carboxylic acid vinyl ester [, 
such as vinyl acetate vinyl propionate, methyl acrylate, ethyl acryiate, butyl acrylate, methyl 
methacrylate, ethyl methacrylate, and butyl methacrylate, ], alpha, and beta-unsaturated 
carboxylic acid alkyl ester etc. are mentioned. Especially vinyl acetate, methyl acrylate, and ethyl 
acrylate are preferred. 

[0052]As an example of this epoxy group content ethylenic copolymer, For example, the 
copolymer which consists of an ethylene unit and a giycidyi methacrylate unit, The copolymer 
which consists of an ethylene unit, a giycidyi methacrylate unit, and a methyl acrylate unit, The 
copolymer etc. which consist of the copolymer and ethylene unit which consist of an ethylene 
unit, a giycidyi methacrylate unit, and an ethyl acrylate unit, a giycidyi methacrylate unit, and a 
vinyl acetate unit are mentioned. 

[0053]The melt index of this epoxy group content ethylenic copolymer (it may be hereafter 
called MFR.) JIS K6760, 190 **, and 2.16 kg loads — desirable — 0.5-100 — it is 2 - 50 F-10 
minutes still more preferably for F-10 minutes. Although a melt index may be outside this range, 
if a melt index exceeds 100 F-10 minutes, in respect of mechanical properties when a 
constituent is used, undesirably, compatibility with liquid crystal polyester of an ingredient (A) is 
inferior in it, and it is not preferred [ melt index ] less than [ 0.5F-10 minute ]. 
[0054]The thing of the range of 1 0 - 1300 kg/cm 2 has a preferred rate of flexural rigidity, and 
this epoxy group content ethylenic copolymer has a still more preferred thing of 20 - 1 100 
kg/cm 2 . The rate of flexural rigidity may become insufficient [ the molding workability or 
mechanical properties of a constituent ] for it to be outside this range, and is not preferred. 
[0055]This epoxy group content ethylenic copolymer is usually manufactured in an unsaturated 
epoxy compound and ethylene by the high voltage radical polymerization method which carries 
out copolymerization the bottom of existence of a radical generator, 500-4000 atmospheres, and 
under existence of a solvent suitable at 100-300 ** and a chain transfer agent, or absence. An 
unsaturated epoxy compound and a radical generator are mixed in polyethylene, and it is made 



also by the method of carrying out melting graft copolymerization in an extrusion machine. 
[0056]The liquid-crystal-polyester-resin constituent mentioned as a desirable example of a liquid 
crystalline polymer of using by this invention is a resin composition which uses as a disperse 
phase the copolymer which has a functional group which makes (A) liquid crystal polyester a 
continuous phase, and has (B) liquid crystal polyester and reactivity. When liquid crystal 
polyester is not a continuous phase, the heat resistance of the film which uses a liqu id-cry sta I - 
polyester-resin constituent, chemical resistance, etc. may fall remarkably. 
[0Q57]In the resin composition of the copolymer and liquid crystal polyester which have such a 
functional group, although the details of a mechanism are unknown, A reaction occurs between 
the ingredients (A) (B) of this constituent, while an ingredient (A) forms a continuous phase, an 
ingredient (B) carries out fine dispersion, therefore it is thought that the moldability of this 
constituent improves. 

[0058]One embodiment of this liquid-crystal-polyester-resin constituent, 56.0 to 99.9 % of the 
weight of liquid crystal polyester preferably (A) 65.0 to 99.9 % of the weight, It is a resin 
composition as for which 44.0 to 0,1 % of the weight of copolymers which have a functional group 
which has 70 to 98 % of the weight and (B) liquid crystal polyester, and reactivity contain 30 to 2 
% of the weight still more preferably 35.0 to 0.1% of the weight preferably still more preferably. 
Heat resistance, chemical resistance, etc. of a film which are obtained from this constituent as 
an ingredient (A) is less than 56.0 % of the weight may fall. If an ingredient (A) exceeds 99.9 % of 
the weight, the molding workability of this constituent may fall, and it will become expensive also 
in price. 

[0059]The well-known method can be used as a method of manufacturing this liquid-crystal- 
polyester-resin constituent. For example, each ingredient is mixed by solution states and the 
method of evaporating a solvent or settling in a solvent is mentioned. In view of an industrial 
standpoint, the method of kneading each ingredient by a molten state is preferred. Kneading 
apparatus currently generally used, such as an extrusion machine of one axis or two axes and 
various kinds of kneaders, can be used for melt kneading. The high kneading machine of two axes 
is especially preferred. On the occasion of melt kneading, the range of 200-360 ** is desirable 
still more preferred, and the cylinder preset temperature of a kneading apparatus is 230-350 **. 
[0060]Each ingredient may mix each ingredient uniformly with a tumbler or a device like a 
Henschel mixer beforehand, when kneading, when required, mixing can be excluded, and the 
method of carrying out constant feeding to a kneading apparatus separately, respectively can 
also be used. 

[0061]In the liquid crystalline polymer used for this invention, If needed A spray for preventing 
static electricity, an organic bulking agent, an antioxidant, a thermostabilizer, light stabilizer, 
Various kinds of additive agents, such as mold release improving agents, such as fire retardant, 
lubricant, inorganic matter or organic system colorant, a rust-proofer, a cross linking agent, a 
foaming agent, a fluorescence agent, a smooth surface agent, a surface gloss improving agent, 
and a fluoro-resin, can be added in the inside of a manufacturing process, or a subsequent work 
process. 

[0062]As a film which consists of a liquid crystalline polymer used by this invention, The T-die 
method which extrudes melting resin and rolls round this liquid crystalline polymer from a T die, 
for example, The film or sheet obtained by the inflation forming-membranes method which 
extrudes the extruder which installed the annular die to melting resin cylindrical, is cooled, and is 
roiled round, Uniaxial stretching, the film produced by carrying out biaxial stretching, or a sheet 
can also be further used for the film obtained by the heat pressing method or the solvent cast 
method, a sheet, or the sheet obtained by injection molding process or an extrusion method. 
Without passing through the process of kneading beforehand in the case of injection molding, 
extrusion molding, etc., the dry blend of the pellet of an ingredient can be carried out at the time 
of shaping, melt molding can be carried out, and a film or a sheet can also be obtained. 
[0063]In a T-die method, the uniaxial stretched film rolled round and obtained or a biaxially 
oriented film is used preferably, extending the melting resin extruded through the T die in the 
direction of a winder (longitudinal direction). 

[0064]AIthough the setups of the extrusion machine at the time of membrane formation of an 



uniaxial stretched film can be suitably set up according to the pr esentation of a constituent, 
cylinder preset temperature has the preferred range of 200-360 **, and its range which is 230- 
350 ** is still more preferred. The pyrolysis of a constituent does not arise that it is outside this 
range, or membrane formation may become difficult and is not preferred. 
[0065]As for the slit spacing of a T die, 0.2-2.0 mm is preferred, and its 0.2-1.2 mm is stiil more 
preferred. The things of the range of 1.1-40 are 10-40 desirable still more preferably, and the 
draft ratio of an uniaxial stretched film is 15-35 especially preferably. 

[0066]Draft ratio here means the value which **(ed) the cross-section area of T die slit by the 
film cross section product of the field vertical to a longitudinal direction. Film strength is 
insufficient in draft ratio being less than 1.1, and if draft ratio exceeds 45, the surface 
smoothness of a film may become insufficient, and it is not desirable. The draft ratio can control 
and set up the setups of an extrusion machine, a coiling speed, etc. 

[0067]The setups of the extrusion machine as membrane formation of an uniaxial stretched film 
with same biaxially oriented film, Cylinder preset temperature preferably Namely, the range of 
200-360 **, It is still more desirable, the slit spacing of the range of 230-350 ** and a T die is 
preferred, and melt extruding of this constituent is performed in 0.2-1.2 mm, How to extend 
simultaneously the melting object sheet extruded from the T die to a longitudinal direction and a 
longitudinal direction, and a perpendicular direction (the direction of Yokote), Or it is obtained by 
the method etc. of the serial extension which extends first the melting object sheet extruded 
from the T die to a longitudinal direction, and extends this extension sheet from a tenter under a 
100-300 ** elevated temperature within the same process subsequently to the direction of 
Yokote. 

[0068]When obtaining a biaxially oriented film, the 1.2 to 20 times as many ranges of the draw 
ratio are preferred in 1 .2 to 20 times, and the direction of Yokote to a longitudinal direction. The 
intensity of this constituent film may become being outside the above-mentioned range 
insufficient, or it may become difficult to obtain the film of uniform thickness, and a draw ratio is 
not preferred, 

[0069]The tubular blown film etc. which are produced by forming the melting object sheet 
extruded from the die of the cylindrical shape with a tubular film process are used preferably. 
[0070]Namely, the liquid-crystal-polyester-resin constituent obtained by the above-mentioned 
method, The melt kneading extrusion machine provided with the die of an annular slit is supplied, 
in 200-360 **, melt kneading is performed at 230-350 ** still more preferably, cylinder preset 
temperature serves as a cylindrical film desirable from the annular slit of an extrusion machine, 
and melting resin is extruded in the upper part or a lower part. The diameter of 0.2-2 mm and an 
annular slit of an annular slit interval is usually 25-600 mm preferably 20-1000 mm 0.1-5 mm. 
[0071]While applying a draft to the melting resin film by which melt extruding was carried out at a 
longitudinal direction (MD), the expansion extension of the film can be made to carry out in a 
longitudinal direction and the right-angled direction of Yokote (TD) by blowing air or inactive gas, 
for example, nitrogen gas etc., from the inside of this cylindrical film. 

[0072]In inflation molding (membrane formation), 1.5-10, and desirable MD draw magnification of 
a desirable blow ratio are 1.5-40. Thickness may be uniform in the setups at the time of inflation 
membrane formation being outside the above-mentioned range, and it may become difficult to 
obtain the liquid-crystal-polyester-resin constituent film of high intensity without wrinkles. 
[0073]Air cooling or after making it water-cool, the expanded film passes a nip roll and usually 
takes over the circumference. 

[0074]thickness with a tubed melting object film uniform according to the presentation of a 
liquid-crystal-polyester-resin constituent on the occasion of inflation membrane formation — 
the surface — conditions which expand in the smooth state can be chosen. 
[0075]Although there is no restriction in particular in the thickness of the film which consists of 
a liquid crystalline polymer in this invention, 3-1000 micrometers is 5-200 micrometers still more 
preferably preferably. The film which consists of a liquid crystalline polymer obtained by this 
method is excellent in heat resistance and electrical machinery insulation, a dielectric constant 
and a dielectric dissipation factor are low, it is lightweight, thinning is possible for it, and its 
mechanical strength is good, it is supple, and, moreover, cheap. 



[0076]In this invention, a surface treatment can be beforehand performed to the surface of the 
film which consists of liquid crystalline polymers. As such a surface treatment method, corona 
discharge treatment, plasma treatment, flame treatment, sputtering processing, solvent 
treatment, ultraviolet treatment, grinding treatment, infrared processing, ozonization, etc. are 
mentioned, for example. 

[0077]The film capacitor of this invention uses as a dielectric the film which consists of a liquid 
crystalline polymer which shows optical anisotropy at the time of melting, it is characterized by 
becoming considering a metallic foil or a metal evaporated film as an electrode, and what 
laminates the film which consists of the above-mentioned liquid crystalline polymer, and a 
metallic foil and a metal evaporated film is mentioned. Especially as a metallic foil here, although 
it does not limit, alloy foil, such as copper foil, aluminium foil, tinfoil, gold foil, silver leaf, stainless 
steel foil or nickel chromium, and copper **NIKKERU, etc. can be mentioned, for example. 
Especially, copper foil, aluminium foil, tinfoil, and gold foil are preferred. Especially as a metal 
evaporated film, it cannot limit and a conductive good metal evaporated film can be suitably 
chosen according to the purpose. As an example of this metal evaporated film, copper, aluminum, 
tin, gold, silver, stainless steel, or the vacuum evaporation film of an alloy like nickel chromium 
can be mentioned. Especially, the vacuum evaporation film of copper, aluminum, and gold is 
preferred. In this invention, the layered product of a metal evaporated film and a metallic foil may 
be used. 

[0078]Although the gestalt in particular of the film capacitor of this invention is not limited, For 
example, the film which consists of a metallic foil and a liquid crystalline polymer is piled up by 
turns, The structure around which the lead wound about the thing of the length direction of a 
metallic foil which welded in the half mostly and was connected by soldering or sticking by 
pressure, A metallic foil is shifted crosswise [ of this film ] at right and left to a tab form and the 
film which consists of liquid crystalline polymers, The EKUSUTENDO foil type which connected 
the lead end of line to the field with soldering etc, after making it overflow from the film which 
consists of liquid crystalline polymers and winding about and which is structure, Or it cuts and 
puts upon a fixed size, without rolling about the film and metallic foil which consist of liquid 
crystalline polymers, and carrying out them, and the gestalt of the laminated type etc. which give 
Metallikon and attach a lead is mentioned. 

[0079]The composition of the film capacitor in this invention, For example, the film / metallic foil, 
or the metal evaporated film which consists of liquid crystalline polymers, The film which 
consists of the film / metallic foil or a metal evaporated film / a liquid crystalline polymer which 
consists of liquid crystalline polymers, The film which consists of the film / metallic foil, or the 
metal evaporated film/thermoplastics (however, except for a liquid crystalline polymer) which 
consists of liquid crystalline polymers, Combination, such as a film which consists of a 
film/thermoplastics (however, except for a liquid crystalline polymer) which consists of the film / 
metallic foil or a metal evaporated film / a liquid crystalline polymer which consists of a film/a 
liquid crystalline polymer which consists of thermoplastics (however, except for a liquid 
crystalline polymer), is mentioned. Especially, the composition of film ** which consists of the 
film / metallic foil or a metal evaporated film / a liquid crystalline polymer which consists of 
liquid crystalline polymers is preferred. 

[0080]An adhesives layer can be made to intervene between each constituent of a film capacitor 
in this invention. As these adhesives, the adhesives for dry laminations, the adhesives for melting 
extrusion, or resin can be used according to the purpose. 

[0081 ]The gestalt in particular at the time of using the film capacitor of this invention cannot be 
limited, and can be used with any gestalt of the shape of a cut film, such as a ribbon base, 
continuation film state, and the A4 version, or the rolled form which rolled the cut film, for 
example. 
[0082] 

[Example]Hereafter, an example explains this invention. 

(1) 8.3 kg (60 mo!) of liquid-crystal-polyester (i)p-acetoxybenzoic acid of an ingredient (A), 
Teaching 2.49 kg (1 5 mol) of terephthalic acid, 0.83 kg (5 mol) of isophthalic acid, and 5.45 kg 
(20.2 mol) of 4,4-diacetoxydiphenyl to a polymerization tank with a tandem-type impeller, and 



agitating under a nitrogen gas atmosphere, temperature up was carried out and it was made to 
polymerize at 330 ** for 1 hour. While a condenser tube liquefies and removed [ collect and ] the 
acetic acid gas which carries out a byproduction in the meantime, it was made to polymerize 
under powerful churning. Then, the system was cooled gradually and the polymer obtained at 200 
** was taken out out of the system. The hammermill made from Hosokawa Micron ground this 
obtained polymer, and it was considered as a particle of 2.5 mm or less. By carrying out 3 time 
processings of this at 280 ** under a nitrogen gas atmosphere in a rotary kiln further, ail the 
aromatic polyester which consists of the following repeated structure unit of the particle state 
whose flow temperature is 324 ** was obtained. 

[0083]Flow temperature is a basis of load 100 kgf/cm 2 here about the resin heated with 4 ** the 
heating rate for /using the Shimazu quantity-ized type flow tester CFT-500 type, When 
extruding from a nozzle 1 mm in inside diameter, and 10 mm in length, melt viscosity says the 
thing of the temperature which shows 48000 poise. 

[0084]This iiquid crystal polyester is written as A-1 below. This polymer showed optical 
anisotropy above 340 ** under application of pressure. The repeated structure unit of the iiquid 
crystal polyester A-1 is as follows. 
[00853 



= 60:15:5:20 
[0086](2) Ingredient (B) 

(i) According to the method of a statement, the rubber of methyl acryiate / ethylene / glycidyl 
methacrylate =59.0/38.7/2.3 (weight ratio), Mooney viscosity =1 5, and amount of heat of fusion 
<1 J/g of a crystal was obtained in the Example 5 of JP,61-127709,A. This rubber may be called 
B-1 for short below. Mooney viscosity is the value measured using 100 ** and a large rotor 
according to JIS K6300 here. DSC was used for the amount of heat of fusion of a crystal, and 
from -1 50 ** to 1 00 **, by a part for 20 **/, it carried out temperature up of the sample, and 
asked for it. 

[0087](3) It measured in the following ways about the physical-properties measuring method 
profitable **** film. 

(i) Tension physical properties : according to JIS Z1727, the tension physical properties of MD 
directions and a TD direction were measured using the No. 2 type specimen. 
Flexibility : (ii) The charge of a laminated material is started to the MD directions of a laminated 
film, and a TD direction, The MIT bending tester Folding Endurance Tester MIT-D type Made 
from an Oriental energy machine is used about each, Based on JlS-p-81 1 5, the bend test was 
done by load 1Kgf, 135 bending angles, and 1 mm, and 175 folded surface curvature-radius 
bending speed / min. 

[0088](iii) Water absorption : based on ASTM D570, the water absorption in the inside of the film 
after 23 ** and 24hr was searched for. 

(iv) Volume resistivity : based on JIS C231 8, it asked for the volume resistivity of the film by the 
measurement temperature of 23 **, 50% of humidity RH, and impressed-electromotive-force 







100Vx1min. 

[0089](v) Based on a dielectric constant, the dielectric dissipation factor frequency of 1 kHz, and 
1 MHz:JIS C2318, it asked by the measurement temperature of 23 **, and 50% of humidity RH. 
Frequency of 1 GHz, 10 GHz: Based on the triplate line resonance method, it asked by the 
measurement temperature of 23 **, and 50% of humidity RH. 

[0090]Example 1 A-1 80 % of the weight and B-1 Melt kneading was performed for 20 % of the 
weight with the cylinder preset temperature of 350 **, and the screw speed of 200 rpm using the 
product TEX[ made from Japanese-made Steel ]-30 type twin screw extruder, and the 
constituent was obtained. The flow beginning temperature of this constituent was 328 **. This 
constituent showed optical anisotropy above 340 **. The pellet of this constituent is supplied to 
the single screw extruder of 60 mmphi provided with the cylinder die, At the cylinder preset 
temperature of 350 **, and the number of rotations of 60 rpm, carry out melt kneading and 50 
mm in diameter. Melting resin is extruded upwards from a with the lip interval of 1 .0 mm, and a 
die preset temperature of 355 ** cylinder die, The film which it lets pass to a nip roll and is 
taken over by taking over speed 75 m/min after pressing dry air fit to the centrum of this 
cylindrical film in that case, expanding a cylindrical film and making it cool next, and is used for a 
film capacitor and which consists of liquid crystalline polymers was obtained. 
[0091]Under the present circumstances, as for the draw magnification of film MD directions, 4.1 
and the film thickness of 20.5 and a blow ratio were 1 1 micrometers. This film may be called F-1 
for short below. 

[0092]The tensile strength of F-1 was MD25kg/mm 2 and TD9kg/mm 2 , and elongation percentage 
was MD2% and TD1 1%. By the MIT bend test of F-1, the film did not fracture MD and TD after 
100,000 times crookedness. As for film length, MD and TD did not change after 200 ** and 2- 
hour heating, but heat resistance was dramatically excellent in the heating test of F-1. The 
water absorption of F-1 is 0.04%, water absorption is very low and the volume resistivity is 
4x10 15 omega. 

Electric insulation was also good. 
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[0093]The dielectric constant in each frequency and the value of a dielectric dissipation factor 
are as being shown in Table 1. F-1 is understood that a dielectric constant and the value of a 
dielectric dissipation factor are dramatically low also in high frequency. F-1 made into 5-cm- 
wide tape shape using the slitting machine, and 6.5 micrometers in thickness. A 5-cm-wide 
aluminum foil tape can be piled up alternately with lamination, and a film capacitor can be 
obtained by the way wind, and a lead carries out the time of the thing of the length direction of 
this aluminum foil connected by soldering, and carries out it in the center mostly. 
[0094] 

[Effect of the Invention]By this invention, heat resistance, a high frequency characteristic, 
electrical machinery insulation, etc. are excellent, and are supple, Water absorption is low, the 
film capacitor which uses the layered product of the film capacitor which uses the liquid 
crystalline polymer which shows optical anisotropy at the time of melting lightweight and cheap 
thin moreover especially a liquid crystalline polymer, and a metallic foil or a metal evaporated film 
is obtained, and it can apply broadly in the industrial world. 
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•m*<, js&o^amr ? ^j^ii^a 40 

[0 0 2 5] ffiftJKDat^^irSjSttSr^ri-StffiS 
I0026] ^ffifn^/t^y^i/y '>^n7f;vttU- so 
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R — C— O— CH 2 — CH — CH 2 
O O 

(r n^f- i^a7tt&jte*#?8tt*ft 2 ~ 1 3 <» 

Sfrfn^y S^wa— TvHift* L< li-j&j*; 

R— X-CH a — CH— CH 2 



(R' li^l^V^MfllS^&#-f^^2~18 
OJWfc*»afi-C*t), Xfi-CHi-O-Sfcfi 

[00 2 7] *ft:«|c|±, ^tefP*^^>®^y 

y v-vvm * ? y h , -y * 3 y ^e^x;* 

&zktfvtz>. ^ss&^y^^-T^t urn 
« Atf if y -y^n-y^K 7 y ^ y ^tf/tec 

— 2 *f-W7 y /k^ y S'SMo.-fvl', ^ ^ 

y A-^y v-^k— r/K i/y- p -^y ^^u-^ 

[0028] ±ia<o^^y^^7 l ;wiSf&tt&*t5 
tmrnm-tzxAHtft <b> #*L<tt, win 

fPi* y ?*-WB& 0 . 1 ~ 3 0 fifi%^Wt* 

[00 2 9] ±JE»9iJI#!; ^frt'fcE&flifc 

#f 6-&ffiS*^i-6*fi-&«s (B) ti, $«Tlgttiffii§ 

[0 0 3 0] b<»4„ ±!B©ffift^y^7 i 

^tE«tt«:lr-*-6tte«fc#-r-&*fi-a>fl; (B)'ji, 

(B) ibTii, A-=H&fcJ*3~7 0©fc 
«##4b<, 3~30«>tW!i«*fc|C»*L<, 4~ 

14, J I S K6 aOOfclpCTl OOIC?-^*-* 

[0031] dd-ev^=fAitt v SflK«a?fflsA (ffi 

^^s, 1 9 s 8¥WJiE, wt#JS) icisasi^ 



II 

V9f&£to (SEBS=TA4fcl*SBSrfA^^ 
Jt-££MA, ifUy-T'fyW^JA, ai^p-y 

-T'PtVv-xfi/yfti^A, ^g^u^-^y 

*P^, .kosffrfA, ^PPTVysfA, y^/Pd' 
A, -yy a-yrfA, if^-ypfl/y-#^ 

^S/K^) , stf* u/Uh YD WA, iJJUixf^ 
[00 3 2] Cft&OrfAflMHttt, v^aisaMfe 

(Wfctffflttft*, hsr^A'TA'^is^A, ^P-y 

[0 0 3 3] *UT**WK:*JV»-CB, #fi"&ft (B) 

iLT^^Afi, ±|3©J; 5fe=?A|cte^T, 
5tr*i*4:^A*(=*A-f 5*fl}4 bTI4, fcfcRS* 30 

[0 0 3 4] K**y3i^^t6E«tt*rfrJ-*MBai 

fc^-rs^a-a-fr (b) ©j^jt tx, ^a?**** 

3^A£ LTI4, 7^J)/l#3;^y/P-3; 
/4fcl4JpfiSt^y^l/3i-^l') *fi-a-ft:=fA4r^ 40 
[0 0 3 5] ^t- (*40 r#S;H83:«fA't», 

«P^K ter 
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S-£;4<T-£5. fete, C**) 72 *)M&x-x?frk 
LTB, *©l«**a-ettJBLTf>J;<, SfciiZfl 

[0 0 3 6] »E«)^flE0i]K*Jl75#*^«!JAiL 

0fi*%*;:*.9 7fift%*SlU $S>K:«M-L<I44 6 
-70 « Jr% % ^ wy#i^S 3 fi*%£U: 5 0 fil% 
*», S6K*tU<(ll 0-4 9ti%, ^<SSj*/I/ 

!> o . 1-30 S fotff 

[0037] teftfi^^Aii, 3a#«*jsfe» 8»Rrf7 
^ft^ioTjtii-i-sit^-ets. fete, ftawfe 

a-^*j&i4s 4#&BH4 6-4 5 0 8 5-SHi^ 4#^Bg6 
1- 1 2 7 7 0 9 ^gfe if fcjEtt*nfc*jSfe, 7 y - 
^*^*4drt-5fi£Mi&ffl©#&T> Jffi^ 5 0 0 k 
s/cm'Kl ta«4 0~3 0 0T:©^ftt-il3»!ji 

[0 0 3 8] #38f!J?i;:telt3#a£ft (B) lEfltffl-eft 

^*-*nrt>3t v^tm-f p ? ? st a 

[003 9] CliT?V*j7^y^Afcl,'Cff4L< 

J4, ( 1 ) 

H 2 C=CH 

b 

, r' \*mmm*& 1 - 1 8©r^^s*fcii 
•>r/r/w#/^^7pl-. ) , -tt* (2) 

H Z C=CH 

0-R 2 -0-R 3 

H»5* (3) 




(3) 



3-30ff)WyyS, R* 14^^11^1-20© 
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7**A#* fcltttOJWK, n 14 1 - 2 0 cog^^^ 

[0040] ±ta-m (i) -cs^st* !>/Hftr 

-H~>v7v y k *<v?-Asr9 y h 
-^ri? y k j~>vT$ y u~ h fvA'T'? y 

V- b , K-r^7 * y W— k */7J af;l/7 £ y i-- 

[oo4i J .hiE-j&sS; (2) -e^^^sr^y 
*Vx?vKr* y w— h *Kv/if;v7# y 

k ^h^x^/wr* y u~- k ^i-jf^pw 

[0 0 4 2] *^57#D^rfA«)ttfiJifiR^iL-C, £ 

KfciC:fc±lB<o-«S; <i) - (3) 

h il >K 7^!)^7?K, ^ i? * y ^7 5 K, fcTx/l^ 
k ^#^!)^», -f^a-VR, 7^81, vNvK 

[0043] ffifi^y^^^isiSttSW-t-s^iisaE 

(i) ~ (3) T*c£ftsfc£^kjiims'> 
^<itia«**^4o. o~99. 9S*%. 

Wyt/jv^—Tivo, 1-3 o. oas%, ±sa<o- 
(1) - (3) T?*S4i5ft^»^&atftt5** 

-3 0. oaft%fft»5c ttr^y^AWfcfitafcajfc 

[ o o 4 4 1 Rr ^ y /prfAosstfett, mmm-r s t 

<0T?l±fc< , #ix-tf#Plff35 9 - 1 1 3 0 1 0 

iff MBS 62-64809 tfMW 3-1 6 000 

s#&$, ^fcliwos 5/0 4 7 6 4&^i;:f2f££ft 

[0045] ttwstttafyxx^A-fcEisttt^r+st 
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(a) tf»/u»*»Kft**ft*«*±#i:i-«^*- 
(b) *ft$?xyfc#4()*r±#i:'tii^-*-^ 

[00 4 6] e=A^«Wfl^JBfl^~#ft$*tl/ 
9 8 ftMBB 5 9- 1 3 3 2 0 3 S-^ffi^fcJSR 

[0047] mmmk*mt&®kLT\^ w^tf, 

&®i?x.y<kit%ik LTI4, -fv 

?V>\ fUlky, 1, 3-^d?^^ 3-^ 

[0 0 4 8] (B) tUffl^5^fcLT» 

20 4L<I± ( G**) 7* y^gf^TVl—x?-^- 

5, 

[0 0 4 9] ftmftft (B) t LTffl^SafAli, &W 
So ±BW 7?il^i^^-xffy- 

[0 0 6 0] *fc, tt&ffyx^^iKi&ffifrirt-a 

^«»Sr^r+5*fi^* (B) ©AftWt LT, 

# 5 o - 9 9 fifto/o, ( b ) ^«afp*^#y^^ y 

vWHtttfO. 1~30H%, tiKliO, 5-20 

(c) sfky^ftSisx^*W 
0-5 oa*%*»bftSxjK*^Sa^^l'V*S[^ 

40 **jniffiii*»-e*«. 

[00 5 1]^f ^SR^fiftx^f ;Hb-&« ( c ) t 
^(DiJtV^m^'^^^T-/^^ a, p-^SSfq*^ 

/ff>^7/l'^VX^7 : -^ J J5^|ff J HS„ #^g^®t'- 

7^ y 7^ y LV\ 

[0 0 5 2] K*jRaf-^a^Wx^wv*a#ft:©^#: 
«i: LTtt, £ Jttf^ 1 ?- U-V 1 y y^A-pt ^ ^ 
50 lf^$t^P'> 
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ft, ^t-yiii&^y *sVM9 9 U w-h*ffcl8J: 

[0 0 5 3] fc^i£**s^%^VV#&&$.lt)*A> 

S K6 7 6 0, 1 9 O^C, 2,16k gffiA) f4, 0 
4L<i40. 5-100F-10^ MK£f4l,<f4 2 

l^tfcottil^ Vfv 9 ^ifi 1 0 0 F 

#4L<fc<, 0. 5F-10j)*itl^ (A) CD 

[00 5 4] 4fc, Vk*K**s&£$*1-\>l'$m&fr 
»4, fttf 10~1300kg/cm ! 
fc^iJ'SfSLX, 2O~1100k g /om ! (OW 

[0 0 5 5] »*)i**5/3£*^^l/V*3l^fl:tt, M 
##T, 500-4000^ lOO~3 0 0tl?l 

y a U- V ll^Ffift a # * f {Uafofc i 5 

[00 5 6] V^S»*tt# y -7-<7>»4 LV* 

it, (A) ?&S#y^T^£ig*SfSi:L (B) m# 

[0 0 5 7] icoj; 5fttt§S£Wt£*f;£ftfcf&& 
*HT?Htfc3#, RftJ*tt©lft£ (A) (B) i 

©ww&wi-fiu (a) jj«a«fa«r»iai-5t 

(B) tfS»#fcU *<DfcfeKfMlfiSc^ 

[0 0 5 8} ^sjRfijKjjax^/vtftreafa*©-* 

teffimi*, (A) jRftjKy^^yV-B 6. 0-99, 9 
M%, »*U<li8 5, 0-99. 9MS%, 
#4L<i47 0-9 81*%, #£lf (B) ffift^ya 

0-0. 1M%, ft4L<!435. 0-0. ltt 
%, 6felEft*L<tt3 0~2«ft%***+5*lMi 

*Wn?«>s. (a) oimyo^p-e^^i 
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i?jWftTi-Sa#*'*)S. *fc*» (A) #9 9. 9« 
t%%fix. a 4 K»^«/&JJ?AflXt4#{&T1-5#£/4 5 

[0 0 5 9] jjMW&SfiiK^XT^MBmtoSrfiii 
-ess, ^^rttcoiii?i»sif * u>„ t»mimm 

L-CI4, »«3gjS«>f V i^-Ritjafttt 20 0-36 
0t«(8B##*L<, £E>i;:#4L<!i2 3 0~3 5 
O'CTJfcS. 

[0 0 6 0] SSsMLTIi, Ztftftii^ih? 
20 !}i-C^§ 0 

[0061] *»wKttffl-r*aiifttt>K!)v-t*j^-c 

14, flf*KJfc3W, 

KMffl. %m%L mmu %mi 

[0 0 6 2] *3gM-efflV>5«KfittJj«y^«- *»f>ft*7 

x hjfeiij; 0^fotlfc7-f^A*fcl4^- h, 4fcl4W 

40 *tl4V-hft#6Cll:fC*5. 

[0 0 6 3] T^ife-Ctt, T^4riiLT»WLfc» 

-^ J '^AAss^4l,<fflv^6^^5. 
[0 0 6 4] -^M#7^^A(D»#(r^ftS»til^ 

t^y i"y-|R£taSH:2 00-36 0lC»«SH^ff* t 
<, 2 3 0~3 B0lD«>(W8*<Sb|C#4U^ :<o| 

50 ft5»#*«*>!J#*L<iStV\ 



(10) 
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[006 5] T*W«0*!J y hfflflgli, 0. 2-2,0 
mmaW£L.<, 0.2-l,2mm^*bt;jf*U\ 
-ttMf*7^;UA<OK7 7 Mfcii, 1. 1~4 0co£eH 
«t,<D^£P;i; b<, £<bi::#4b<fil O-40-efo 
9, *Hc#4 t<lil 5-3 5-efcs, 

[0 0 6 6] K57 hititt, T^^U v 

'I'Aw&K^HHtW+ai #4b< 

[0 0 6 7] -iH^^^Aro 

j£|fi&ri<&4 L< (±2 0 0-3 6 OtJDffiHs £fe>ic:& 
4b<»42 3 0-3 5 0t;<DtSB, T^-fcDX y y MIfl 
Pfi^&4b<fi0, 2-1. 2mmCDtSB-e»M)tf> 

ft^*|fiI»J:t)«ft¥*|S]tfiii:*|6i («*#|»|) ir|s)B# 
fcaEtt-tSAJfe, *fcttT^a»feW«bfc!gRfc«>- 

-xgfiTi oo-3oot;(Dif;?tT-c*rv^-j;t)^ 

[0 0 6 8] -«Wfi{*7-f A'A*#*», *©j*flMfctt 
Jt^JSrWlCl. 2~20ffiK W^AICI. 2~20i^ 

[oo6 9] mm<ny<{-t»bwmi-tc®mfri'~v* 

jyyv—. i/aymv&mLXftibiiz, <<vyv-*s 

aV7^^A4ift>iff4L<fflV^feii*. 

[0070] -ffcfcfb, ±fc«#ifelc:J;0#fe*,fcfi«& 

mMmmmmim®zti, f» 

4 b<(42 0 0-3 6 0*0, £?>| t :#4b<fi2 3 0~ 

fo(8[!R7 A- A t & oti** fcttT#H&BM»JIBj}« W 

4UI40. 2~2mm, gfc{£*y y h©il£@l4iift2 
0-1 0 0 0mm, 04 L< 142 5-6 0 Ommtib 

[0 0 7 1 ] jSi»iffflU*^fc»M1«Jli7^^A|t|t* 
(md) (iK57h**»it5 title:, 

* * if atf ^ t J; 5 h m 

(TD) tC7^vPA^M#^-&^-i^-C§5o 

[0072] -iy?i>-*/vyf!m WKM) fcfc^T, 

#4U^P-tfclil. 5-1 0, #4U%lDJg#f£ 

$141. 5-40-efe5, -T^w: ^HVjAHnNPOlR; 



[0 0 7 41 4*S7\s~\ ^aVlftSKRL-CttlRiBiJKy 

[0 0 7 5] *»Wtl3ttSi!!H!fej}?!i^i»fc457 
^^ACOj|:^i4#|C|ijpai4?d;V^jJ5, L< 143-1 
000/im, Sfcfc#*b<tt5~2 0 0jim-C*>3. 

fife "3, S^tt^S>D, bsJ^&ffi&tiCO-CfcS,, 
[0 0 7 6] W^ir^r, A*bit& 
y j wwSffiti, £> a> liJ&^s&g&ig-t;; i 
20 $. d«J;5ftSBMfc£ bTii, WArfao-fjttB 

[0 0 7 7] *^«7-r^A3V7 f >"^"i4, ®M® 

s^t^^mt b, ±iB©jKfitt#y-v-^e>ft57w 
30 nx\tf£^K WA«, Mi. T;u-^^r>AfS, Hffi, 

a, «-=!/^/ntcir»^rB/jtift#if*it*«-c* 
So ft^-ci, MR. r^^^^Afg, 

*U\ &Ji^#JIi bT|4, ttfcEJ&'f* ©-elite 

^, 7^^ = 57 A, ^, ^, ^fyw, 4fcii, 
= y *nAw±p ft£&CD^#ai£ W S did* 

40 *bvs *«flfcfcw^ril, &R«#ei:Hfeft««)«S 

(0 0 7 8] ^©^-f^AP^yf- coj^ffiii, 
#KK£-fS'b«T-|i&v^i, 0iJx(4, ^l^i^ft 

iKy -7-A»e>teS7 ^ a- a t taatEMa, y - kim« 

AWfi«)ft4*[6j«>lil^»T?jSffib, H^/iKW(t*fc 
50 fe, !»-K4MI*riBlEI*A/tfWttfti?KJ:iJ««Lfcf(| 
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E0 0 7 9] ^aWlC^ttS^-f^Aa^yf— WfS 

/&«f^fct±£«ffi*K/}i£ftttiK y •r^bis? 

<) ^{,457^^, SMMI O&UKilHfeK!) 
5 7 -f ^A/&JRffi* fcM^Sft*tt/8?i!itt# y -r- 

5, <e*»-ct, Mitt* 7 -f*A/AJ| 

fg* fci*&fl^#ili/ffirt ftjH y •v-d* fe <e 5 7 w a> 

[00 8 0] ^MWIi*3V^-C|4, ^-f/l/Aa^Vf- 

ft, ffttff Litt Lffi^##j t L < ttVUBft if, B ftlC# 
[ 0 0 S 1 ] ^H^tD? -f JUA, a V-^-Sr^ffl-fS 

M«>»ll*l4»KI«ffi+*t>»-Cttft< s Witt, 

*t attt^-f-rt'AJt, A 4 Jig* if CD* y h7 4*Att, 
[00 8 2] 

mnm) sit, xnmK.t.9ttai*Bim-*. 

(1) (A) ©Sf^iixxf/l, 

(t) p-T*H*^ft*«|8. 3kg (60* 
M , fl/7i>«2. 4 9kg (1 5*4-0 , 

i^Ro. 8 3kg (s*eM fciiM, 4' -e^r-tr 

h=ff^7i^5, 45kg (2 0. 2*M 

t*^e>#jat3 3 0Tc-eiB#M*^$*fc o ^«fflii 
spu 2oo\:-e#? 5 ^fc5Ky-7-^^-s5t{iSL.fc <J 

-?A'-C»#t, 2. 5ramElToWHfc 0 
Klin-* y-*A^-eg*#*#H^TI;:2 8 0<t 
*c* 3 NFftWS-rs c: t ie i o r , jffi»ffl££< 3 2 4 t:© 
«£^©TiB©tt >> & L*3i*te^ b*5ife»s«# y 

[oo8 3] mwim&tits mmmt&y 

P — f-X#~-CFT~5 0Qm&m^X< 4"C/^ro# 
ffl^T?&SttSih-fcl»]i&, MlOOkgf/om' 
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m-r ^»St)!4 800 ojiw xt^-tnA© 

[0 0 8 4] HT«KI#9iXf/l'tA-l iB&R-f 
5. rW7Kyv-jiApETT3 4 0TO±-C^^*'ffi 

[00 8 5] 

■ t0t : 

= 60:15:5:20 
[0086] (2) fifcft (B) 

( i ) #MB86 1- 1 2 7 7 0 9 *£ttff>jfelktt 5 fclE 
i^vW;* * y V~ h = 5 9 . 0/3 8. 7/2. 3 

(Sfitt) , 1 5 , tSAo|MHIt*< 1 

id-OA-=Hft£|is J IS K6 3 0 O 
30 f^CTl 0 0"C, V-^P-^-^fflV^TiJfetfcH 

i- 1 5 ot^fe 1 0 o"c*-e2 oic/^-e#jiLT* 

[00873 (3) mmm 

(i) ^ItBOtttt: J 1 S Z 1 7 2 7|:*\ 2^Jg 

JBiMI T]fflftgi;Sfc$ Folding Enduran 
ce Tester MIT-Dl^fflU J IS- 

p-8 1 1 5.iia<!v^Ti?fjii k g f , mvrnm 1 

3 5$, Sfbtlfjifffillif^S 1mm, WDfljtfBgl 
7 5@/m i n ofc. 
[0 08 8] (111) ASTM D 5 7 0 Kg<S 

2 3*C, 2 4 h r^T?c07^^Atp-e<0@i*^Sr* 

(iv) ft$}gjjMi : J I S C 2 3 1 StES'St, fflfc 
50 SS5 0%RH, PPMU 10 0VX1 
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[0089] (v) mm®, mmm 

MiSftlKHz, lMHn : J IS C2 3 18l;iS'3 
€\ »])£&£ 2 3*C, fflSS 0%RHT?*fefc 0 
MiftftlGHs, 10GHz : b'jT-U-hftK^lgj* 

iiS^d, wis 2 3 u ®«so%RH-e*ie>fc„ 

[0 0 9 0] 3life{aj 1 
A-l 8 011%, B-l 2 0lft%£B#Sffl 

mmmm^xtmmmtc tsmmi<i>mmma& 
ut. ^wia^co^^^ h^pmy 

^-^jEfflS 3 5 0^ (Hjla^ 6 0 r p m 

U Bl5 0mm, yy^MWl. Omm, ^-fRftfll 
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[0 0 9 1] i^7^l/AMD*MWll2 
0. 5, :/p-&|i4. 1, 7^^Af*|ill/(raT 

5„ 

[0 0 9 2] F - 1 <7>aiS 0 SSffill, MD 2 5 K g/m 
m 2 , TD9Kg/mm 2 , #5S^I±, MD2%, TD1 
1% -Cfeofe. $fc, F- 1«MI TJSft^-Ctt, 

Lftfritz. F - 1 cDMftt^-Cii, 2 0 0t, 2BfW 

li#Sl-®ftfct,CDT'fcofc a $fc, F— l<D®7R$ii 
0. 0 4%t, ««)T!»*itlttfi<, *sOft:«fgtt* 

mu 4x i o ,s n^fei?, «ftifi»tttAff-Cibofc. 
I*i] 





««* 
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1 0GHz 
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0.0 1 



[ 0 0 9 3 ] *fc, *AttftK*»t8flim* fl«iEtt X 
^ !) j'^-tfflV^, 415 cm»f-^i LfcF— 1 

6, * 



[0 0 9 4] 
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